Cytosolic free magnesium in cardiac myocytes: identification of a Mg2+ influx pathway.
Regulation of intracellular Mg2+ activity in the heart is not well characterized. Cardiac myocytes were prepared as primary cultures from 7 day old chick embryo hearts and intracellular Mg2+ concentration [( Mg2+]i) was determined in single ventricular cells with mag-fura-2. Basal [Mg2+]i was 0.48 +/- 0.03 mM in normal culture medium. There was no correlation of basal [Mg2+]i with cellular contraction or intracellular [Ca2+]i (determined with fura-2). Cardiocytes cultured (16 hr) in low Mg (0.16 mM) media contained 0.21 +/- 0.05 mM Mg2+ which returned to normal levels when placed in Mg media with a refill time of 20 min. Basal [Ca2+]i (121 +/- 11 nM) and stimulated [Ca2+]i (231 +/- 41 nM) was similar to control cells. Verapamil, 25 microM, reversibly blocked Mg2+ refill. In conclusion, the basal [Mg2+]i of isolated cardiomyocytes is considerably below the Mg2+ electrochemical equilibrium allowing passive Mg2+ influx. The influx pathway for Mg2+ is inhibited by verapamil and appears to be independent of Ca2+ as assessed by fura-2.